Protein kinase and phosphatase activity in the lungs of normoxic versus hyperoxic rats.
Studies were designed to examine aspects of phosphorylation and dephosphorylation in rat lung cells in response to hyperoxic exposure. Protein kinase and phosphatase activities were measured in preparations of lungs from normoxic rats, hyperoxia-exposed rats (95% O2 for 60h), and rats recovering in room air for 1 and 3 days. Protein kinase C (PKC) activity immediately postexposure was significantly lower than in normoxic controls (normoxia 127.1 +/- 13 vs. hyperoxia 101.5 +/- 6 pmol/min mg-1) and continued to decline during the recovery period (85.3 +/- 4 and 78.2 +/- 6 pmol/min mg-1 at 1 and 3 days recovery, respectively). The PKC activity did not translocate from cytoplasm to the membranes. In contrast, PKA activity did not change in response to hyperoxia exposure or recovery. Protein phosphatase activity was decreased significantly by hyperoxia exposure (normoxia 30.7 +/- 3 vs. hyperoxia 21.9 +/- 1 pmol/min microgram-1) but returned to normoxic control levels by 1 and 3 days (24.1 +/- and 31.5 +/- 1 pmol/min microgram -1, respectively). Protein phosphatase activity was inhibited by okadaic acid (Ki = 1 nM) and calyculin A (Ki = 0.61 pM), indicating a type 2A protein phosphatase. Enzyme activities in cultured type II alveolar cells paralleled those observed in whole lung preparations. Decreased enzyme activities in the lung may be located to the development of acute lung injury during hyperoxic exposure.